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Recommendations

Major Recommendations
Clinicians should ascertain the smoking status and smoking history of their patients aged 55 years to 74 years (refer to Table 1 in the original
guideline document). Clinicians with access to high-volume, high-quality lung cancer screening and treatment centers should initiate a discussion
about lung cancer screening with patients aged 55 years to 74 years who have at least a 30–pack-year smoking history, currently smoke, or have
quit within the past 15 years, and who are in relatively good health. Core elements of this discussion should include the following benefits,
uncertainties, and harms of screening:

Benefit: Screening with low-dose computed tomography (LDCT) has been shown to substantially reduce the risk of dying from lung cancer.
Limitations: LDCT will not detect all lung cancers or all lung cancers early, and not all patients who have a lung cancer detected by LDCT
will avoid death from lung cancer.
Harms: There is a significant chance of a false-positive result, which will require additional periodic testing and, in some instances, an
invasive procedure to determine whether or not an abnormality is lung cancer or some non-lung cancer-related incidental finding. Fewer than
1 in 1,000 patients with a false-positive result experience a major complication resulting from a diagnostic workup. Death within 60 days of
a diagnostic evaluation has been documented, but is rare and most often occurs in patients with lung cancer.
Smoking cessation counseling constitutes a high priority for clinical attention for patients who are currently smoking. Current smokers should
be informed of their continuing risk of lung cancer, and referred to smoking cessation programs. Screening should not be viewed as an
alternative to smoking cessation.
Eligible patients should make the screening decision together with their health care provider. Helping individuals to clarify their personal
values can facilitate effective decision-making:

Individuals who value the opportunity to reduce their risk of dying from lung cancer and who are willing to accept the risks and costs

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=23315954


associated with having an LDCT and the relatively high likelihood of the need for further tests, even tests that have the rare but real
risk of complications and death, may opt to be screened with LDCT every year.
Individuals who place greater value on avoiding testing that carries a high risk of false-positive results and a small risk of
complications, and who understand and accept that they are at a much higher risk of death from lung cancer than from screening
complications, may opt not to be screened with LDCT.

Clinicians should not discuss lung cancer screening with LDCT with patients who do not meet the above criteria. If lung cancer screening is
requested, these patients should be informed that at this time, there is too much uncertainty regarding the balance of benefits and harms for
individuals at younger or older ages and/or with less lifetime exposure to tobacco smoke and/or with sufficiently severe lung damage to
require oxygen (or other health-related National Lung Screening Trial [NLST] exclusion criteria), and therefore screening is not
recommended.
Adults who choose to be screened should follow the NLST protocol of annual LDCT screening until they reach age 74 years.
Chest x-rays (CXR) should not be used for cancer screening.
Wherever possible, adults who choose to undergo lung screening preferably should enter an organized screening program at an institution
with expertise in LDCT screening, with access to a multidisciplinary team skilled in the evaluation, diagnosis, and treatment of abnormal lung
lesions. If an organized, experienced screening program is not accessible, but the patient strongly wishes to be screened, they should be
referred to a center that performs a reasonably high volume of lung computed tomography (CT) scans, diagnostic tests, and lung cancer
surgeries. If such a setting is not available and the patient is not willing or able to travel to such a setting, the risks of cancer screening may be
substantially higher than the observed risks associated with screening in the NLST, and screening is not recommended. Referring physicians
should help their patients identify appropriate settings with this expertise.
At this time, very few government or private insurance programs provide coverage for the initial LDCT preformed for the indication of lung
cancer screening. Clinicians who decide to offer screening bear the responsibility of helping patients determine if they will have to pay for the
initial test themselves and to help the patient know how much they will have to pay. In light of the firm evidence that screening high-risk
individuals can substantially reduce death rates from lung cancer, both private and public health care insurers should expand coverage to
include the cost of annual LDCT screening for lung cancer in appropriate high-risk individuals.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Lung cancer

Guideline Category
Diagnosis

Screening

Clinical Specialty
Family Practice

Internal Medicine

Nursing

Oncology

Pulmonary Medicine



Intended Users
Advanced Practice Nurses

Physician Assistants

Physicians

Guideline Objective(s)
To provide clinicians and the public with guidance about screening for lung cancer, and speciï¬​cally to address:

Who is and who is not a candidate for lung cancer screening
What is known about the beneï¬​ts, limitations, and harms associated with lung cancer screening
The importance and key elements of informed and shared decision-making prior to making a decision to undergo lung cancer screening
Speciï¬​c recommendations about the screening process and the importance of smoking cessation for current smokers

Target Population
Patients aged 55 years to 74 years who have at least a 30–pack-year smoking history, currently smoke, or have quit within the past 15 years, and
who are in relatively good health

Interventions and Practices Considered
1. Low-dose computed tomography (LDCT)
2. Chest x-ray (CXR) (not recommended)
3. Smoking cessation counseling

Major Outcomes Considered
Lung cancer-specific or all-cause mortality
Nodule detection rate
Frequency of additional imaging
Frequency of invasive diagnostic procedures (e.g., needle or bronchoscopic biopsy, surgical biopsy, or surgical resection)
Anxiety associated with abnormal testing results
Complications from the evaluation of suspected lung cancer
Investigation of incidental findings outside the lung field
Rate of smoking cessation or reinitiation

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence



Following the announcement of the National Lung Screening Trial (NLST) results in late 2010, the American Cancer Society (ACS) joined with
the American College of Chest Physicians, the American Society of Clinical Oncology, and the National Comprehensive Cancer Network
(NCCN) to produce a systematic review of the evidence related to lung cancer screening with low-dose computed tomography (LDCT) (see the
"Availability of Companion Documents" field).

The systematic review focused on 4 key questions:

What are the potential benefits of screening individuals at high risk of developing lung cancer using LDCT?
What are the potential harms of screening individuals at high risk of developing lung cancer using LDCT?
Which groups are likely to benefit or not benefit?
In what setting is screening likely to be effective?

The literature search was developed and conducted by an experienced systematic reviewer using MEDLINE (Ovid: January 1996 to April 8,
2012), EMBASE (Ovid: January 1996 to April 8, 2012), and the Cochrane Library (April 20, 2012). Additional citations were gleaned from the
reference lists of related papers and review articles. The literature search included Medical Subject Headings (MeSH) and Emtree headings and
related text and keyword searches in a manner that combined terms related to lung cancer, population screening, and low-dose computed
tomography (LDCT) (see eAppendix 1 of the systematic review; see the "Availability of Companion Documents" field). The search was limited to
published data only.

Studies were eligible for inclusion if they involved either a randomized controlled trial (RCT) using LDCT screening for lung cancer in one
intervention group or a noncomparative cohort study of LDCT screening, provided they reported at least 1 of the following outcomes: lung
cancer–specific or all-cause mortality, nodule detection rate, frequency of additional imaging, frequency of invasive diagnostic procedures (e.g.,
needle or bronchoscopic biopsy, surgical biopsy, surgical resection), complications from the evaluation of suspected lung cancer, or the rate of
smoking cessation or reinitiation. For lung cancer–specific and all-cause mortality endpoints, only RCT data were considered eligible for inclusion;
for other endpoints, data from the LDCT group of both RCTs and cohort studies were included.

Exclusion criteria covered studies that only assessed screening among participants with risk factors other than smoking (e.g., asbestos), those not
published in English, and meta-analysis or case series reports of outcomes only among patients diagnosed with lung cancer. The exclusion criteria
were determined a priori and guided whether data identified by the systematic literature review were judged to have been reported in a manner
appropriate for inclusion. Articles were selected and data were extracted independently by a minimum of 2 reviewers. At the point of abstract
review, if 1 of 2 reviewers indicated that a citation may be relevant, the full-text article was retrieved. After full text review, if there was a
discrepancy among the 2 reviewers, a third reviewer determined eligibility, and the reviewers came to consensus. In addition, the third reviewer
also verified that articles deemed ineligible did not meet eligibility criteria.

Number of Source Documents
A total of 591 citations were identified by the search strategy, which yielded 8 randomized controlled trials (RCTs) and 13 cohort studies.

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus

Rating Scheme for the Strength of the Evidence
Not applicable

Methods Used to Analyze the Evidence
Systematic Review

Description of the Methods Used to Analyze the Evidence
In developing this guideline, particular weight was given to the National Lung Screening Trial (NLST) based on its larger study size.



The systematic review panel (see the "Availability of Companion Documents" field) was divided into evidence review subcommittees, focusing on 4
key questions.

1. What are the potential benefits of screening individuals at elevated risk of developing lung cancer using low-dose computed tomography
(LDCT)?

2. What are the potential harms of screening individuals at elevated risk of developing lung cancer using LDCT?
3. Which groups are most likely to benefit or not benefit from screening?
4. In what setting is screening likely to be effective?

Data Extraction

Critical appraisal using predefined criteria was conducted on individual studies and the overall body of evidence. Differences in data extracted by
reviewers were adjudicated by consensus.

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Not stated

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
Not stated

Description of Method of Guideline Validation
Not applicable

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of evidence supporting the recommendations is not specifically stated.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits



Screening with low-dose computed tomography (LDCT) has been shown to substantially reduce the risk of dying from lung cancer.
Evidence from noncomparative studies suggests that an additional benefit of LDCT screening may be a positive effect on smoking cessation
among smokers who undergo screening and are counseled to quit smoking.
Detection by computed tomography (CT) of incidental findings outside of the lung

Potential Harms
Significant chance of a false-positive result, which will require additional periodic testing and, in some instances, an invasive procedure to
determine whether or not an abnormality is lung cancer or some nonlung cancer-related incidental finding. Fewer than 1 in 1000 patients
with a false-positive result experience a major complication resulting from a diagnostic workup. Death within 60 days of a diagnostic
evaluation has been documented, but is rare and most often occurs in patients with lung cancer.
Harms associated with low-dose computed tomography (LDCT) screening include anxiety associated with abnormal testing results,
additional imaging tests and biopsy procedures associated with false-positive results, and investigations for incidental findings outside of the
lung field; in rare instances, serious harms, including hospitalizations and death, can result from diagnostic evaluations in patients with and
without lung cancer.
There are concerns about radiation exposure from repeat LDCT screening examinations and higher-dose diagnostic evaluations.
To the degree that some overdiagnosis occurs in lung cancer screening, it represents a harm of screening since an overdiagnosed cancer can
be expected to result in overtreatment.

See the "Limitations and Harms" section in the original guideline document for more information.

Qualifying Statements

Qualifying Statements
At this time, there is sufficient evidence to support screening provided that the patient has undergone a thorough discussion of the benefits,
limitations, and risks, and can be screened in a setting with experience in lung cancer screening.
Adults seeking testing for early lung cancer detection must be informed that screening will not detect all lung cancers, and the detection of a
cancer by low-dose computed tomography (LDCT) does not guarantee that death from lung cancer will be avoided.
While the degree to which the average imaging facility in the United States can deliver the level of care that was delivered in the National
Lung Screening Trial (NLST) is not known, it is expected that the level of preparedness to deliver high-quality screening and follow-up is
variable across the nation.
Smoking cessation counseling constitutes a high priority for clinical attention for patients who are currently smoking. Current smokers should
be informed of their continuing risk of lung cancer and referred to smoking cessation programs. Screening should not be viewed as an
alternative to smoking cessation.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Implementation Tools
Patient Resources

Staff Training/Competency Material

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.
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Patient Resources
The following is available:

Testing for lung cancer in people at high risk. Patient page. CA: Cancer J Clin 2013 Mar-Apr;63(2):118-9. Electronic copies: Available in
Portable Document Format (PDF) from the CA: A Cancer Journal for Clinicians Web site .

Please note: This patient information is intended to provide health professionals with information to share with their patients to help them better
understand their health and their diagnosed disorders. By providing access to this patient information, it is not the intention of NGC to provide
specific medical advice for particular patients. Rather we urge patients and their representatives to review this material and then to consult with a
licensed health professional for evaluation of treatment options suitable for them as well as for diagnosis and answers to their personal medical
questions. This patient information has been derived and prepared from a guideline for health care professionals included on NGC by the authors
or publishers of that original guideline. The patient information is not reviewed by NGC to establish whether or not it accurately reflects the original
guideline's content.

NGC Status
This NGC summary was completed by ECRI Institute on May 23, 2013. The information was verified by the guideline developer on June 20,
2013.

Copyright Statement
This NGC summary is based on the original guideline, which is subject to the guideline developer's copyright restrictions.

Disclaimer

NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria which may be found at http://www.guideline.gov/about/inclusion-criteria.aspx.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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